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Abstract of JP2002330545 

PROBLEM TO BE SOLVED: To provide a power 
unit capable of efficiently recovering energy in 
nnotor regeneration and leveling a load of a 
battery. 

SOLUTION: The power unit comprises a power 
converter circuit 2 that feeds power charged in 
the battery Eb or a capacitor C1 to a motor M1 
when powering, and charges power generated by 
the rotation of the motor M1 to the battery Eb or 
the capacitor CI when regenerating. When a 
charging voltage of the capacitor C1 is smaller 
than Vcmin when powering, and when the 
charging voltage of the capacitor CI is larger 
than Vcmax when regenerating, only the battery 
Eb is connected to the power converter 2, and in 
cases other than these conditions, the battery Eb 
and the capacitor C1 are connected to the power 
converter 2. Thereby, the load of the battery can 
be leveled, thus enabling to effectively recover 
the power in regeneration. 
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[ 0 0 8 2 J C OC'ISS^.. B?^ U A:^ 1 . ^2<J>'mW:^t 

^mmc^ M';,^L»Eb^^^rm^^i^<LJtb$20. 

[ 0 0 a 3 1 S ^<i. =2 >^>1?'C 1 cr:.=lj5^^Vc*V 

30 ST24r'N0>. X^-^^SW2l. SW22^::t 
7. SW2 3?::t>ir^<:<i;CCj:0 <A-7-.':^ST2 
8>. 2>-r>1fC i<^*?:^:^s:t§»S2-^ijl^T^o 
BP*>. 2>r>-y-c la>tt4:o^EE<0*3^«^;?J?£l^*S2-- 
1 c-l^iss^sfei Filt . E bcc5Jc^sfifc^>sjjfet^ 
Ui<^<OX\ y < ^ y E b(^il^^ ¥iSf k S ^ ^ c <t tf^x 

(ooa4]«i/r. Wtss*tc. rsv-rvt^cio 

40 /)^^SVcrinn<^ 0 < ^^^OtT' < ^■$72 5 

r-YES) , X^' *SW2 l55>S:t>. SW22. SW 
2 3;05^^tC:t:?ivO (X^i- "^'SXa 9 ) . i<^^^^) 

0. ^--'9\A\(Dm^^mm^'±h^iLif*xf^h. 

[ 0 0 a 5 ] C (OX ^ tc U , 3 (D^ffg^^SK 

m5fJilBl*ii<: . r r 'J E l> (0^i^$:^mffcT^ C i 

50 '»V'>^^»JEi)«:'^5f;!>^@;^,^feS2tc|g^^n^ia^. 
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[0086] 09ii. WZ<Dm^^mic^^Utcm^:^^ 
3 1' Ji, SOCOX-Y ?SW2 ! . SW2 2. SW2 

m«<:fei-r^>. ^3<^>m£fi^a^<ti=j$i<^>=^m^'fi^c 

[0087] (S20 <a) . (D) i*. ^3(0^5g^^lS 
tcf^^^^ijS^ 3 1<^. r »J E b 

[ 0 0 8 8] l^i<:. -4s:|fe^<3C'B4<^>*ffS^^Jltcf^:^^5{a 
SW22, SW23^:MfiLrfeO. ^Ttc^UA:^?® 

^3 1 dHSI^-^.^«:fi£Urt*^>. -eor. 

[0 08 9] |^2«:7^l,}^<:r3>^p-^7li, S!t-b> 

S^Ntcg-^^. CTCCJRt* <7) ^iCctO. «(£fffi* 
[ 0 0 9 0 ] 

VI =K • 4>- N + R I - — <7> 

mu. Kii^. ^\mim. ^xmrn^vi^ibh^ 40 
[ 0 0 9 ! ] « ur. ccig^tc j: Op^?^^>^n^•ciefi£f^ 

[ 0 0 9 2 ] m It*. @ 1 0 tc:iit'rsfliaiii^4^cj:^ 

^tl-S <X-7''/::/ST3 1 > o 

[0 09 31 -et^r. mtM^m2^sj^-^^t%^i^i& 



Page 1 of 1 




4*^2 0 0 2-3 3 0 54 5 
15 

•JED <^i5^?!)^^:^!s:t^s 2 imm^utd^. ^' < -7 »j 

tgg. 0=2 >7^>irc 1 C';5f5!>5^;?3.3g»S2 
[ 0 0 9 4 ] C ©J: ^ , -4s:#fe|8<iC:'B4 <0^tgif^ll 

tci:^c^^-^-^4 1 X'\t. ^--^-M I (o^'^-mtk \ . 
mm^^-^u 1 cr>glK^NtcfooxiSM^;^.^l*^^2 

r . SliOil»iS73« ( < ^ ^ 2 tc^ 

if^5 tlfettSS. :;"'7 U E b i 3 >f^>t7"C 1 Lii*^nt> 

!s:Jf^S2tc^^5nfctfc^S. j^jy^'^j^^v-tT-c i (o^-tf^ 
^rjm^^2ic^$0.^rifc^sm) 

m\^X\.^i><J>X. i^VT^^-tfC \0>ih-^'^^t}^\9i^2i'C 

5 n ^ ^ < C i iO^X' a? ^ J: ^> /jr 

♦J. cfcO— S-'^'^-rU Eb<C'^^<3>^iiffc«:ig^Ci55>4 

[ 0 0 9 5 ] ©2 ! { a ) . < b ) 4*. B4 (^^5S^$,® 
tcf^;^^v|sdgg4 1 <K>. '?'r 'J E b^<:t^^SSi£. 

w^%i>mm^w^ 1 -C'i*. -7 1> e d ccfj^n-s^ii^ 

li. < y- y E b tc li^^iO^iiin ^ 
[0096] Mic, Pliil < b > ec:ijiTe«< (c, 

^t\^\^'^iph, 2>r:^ifc l<:D<i5f^iO^^;^?is:l^>gS2cc 

it. ^4 Oi^-^l- hittO. V lei^gl (5 0i<^l'h> i 
irfcei/f. 2>f^>t?*C l(55^:ft*s^:^a?lflS2fe:S5^$ 

[0097] vti<:. -4s:#fe^(3r-^5<?>||5£fi^S^0C-:>(.^rsjl 

[00981 ^1 21*. %'b(T>^W^^^<^i^.^m^m^ 

feS 2 <D 2 '^•i^^fe1<^>SE V ouxi . 2 1^ ^">t?^C I 
<^«^Vc<^)iS:fkcr>ti^«:^i^'r ^ 1- ^^=?- * - h 

[0099] wmmt^^.vc^.mYm^mh^nhi^. 5 

^±Vc<Lmt3«$ti^ ^>:fST4 1 > o -C-t/ 
®I Vci E b <!: <?>r^(C t V c< E b i>f^mfi'^^^ 
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[0100] c(om. ^- 1 jii^±i/t:4$D . m± 

mi:<:\t.fj:\,^(DX < X-T" :f S T 4 2 O > . :^'< v 
?-SW2 1 Cr>*?:5r>iU C. l» E I) (D^^^;^ 

1 3©1:*:9S r i j > , 

[0101] x^^x\ ^- a?M 1 <j>mm^i5:r^Mi> 
mckt. vc=or'*o {A'7.;.:/st4 rcNO> . 

S> . X-Y ^f^SW2 2<C*A^*>i,^^ {;J^!?*r?7S 
T44>o cne<:J:*3. ''<:^'7UEb^2>-/■>1^C 1 

[0 1 0 2 ] %wpic^ m^&>^ip>:h\'i^^ 

[0103] ^(O^h. :2i.r>^C 1 (0%^^^M^ {« 
rSEE I) tcj^-r^i (:^7^v-'7 ST4 1 r-YE s> . 

[ 0 I 0 4 ] -e ur , coc't7JSSr-t~ rs?M 1 (o^iiiii-S: 

'A 'i/S T 4 7 > o <- l/*C . Vc< Voiax'C^^JS'^ec 
it <;^-7^^7ST47'CYES> . ;^ ^SW2 3c> 
i5^$:5r><!:l/'C (X-?^ ::/S T 5 1 > . 2 V-r >1^C i 
o*^:^i^;#jS3l^g2i«^»$n&«S<tr^ {^1 30 

[0 1 0 5] vtc^T', rHisfe^fe*iai^t*-5>i. 2t>iF> 

<Xf^:?:fST4 7*CNO> , :s(.^y*S^Zlo> 
<i^'/>>:^>tUO <A7^7':fST50) . -'^^-r l» e DO 

c ntc cfc 0 . :3 > >i7*c 1 35>^mstii±<D^BEec ^^-^ 

[0 1 061 -eco^fe. ^-^MlO>ms^4:mm^iii> 
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ST4 5r'N0) . ^JEVci^EEDdiO^itf^^n-S 

iS^^Cli <X^7.7ST4 6r'YES> , A^'^^SW 
2 2C'i^^^::f>a:(./r (^^^'7'ST49) . ^'^t^v^U 

ssi-r^ re J ) . 

[0 107] %tfL. 1lVrm.^^^hCt^^,^}. m 
JEVcdSfl£Tlx, SEVC^^Sff E I) cfc 0 < i 

<:^^;.'7ST46tr'N0) , \<0^^ 
^t^i-r^C^erj:*! <:3i?^-;.'^"ST4a> . ^'<'>>r»J 

E b C'if^T:)^^:^^.?^^ 2 1^$^ $ nt<\mf^^ o ^ 
{Ri^ r7 J > . St-?r. c<^>B#='C. 2>v'•>■^^c i 

E bC'ai;^^±c^:*; ^ia< 'tt^c i;0^;:£t-o 
( 0 10 6]^ or. (El^iglK. ;0ttiliR<7>^OI^^;i?>^ 

rsj. rgj. r i o j oc'$d< cc^fkT-So c 

1 ^.•< ... -7^ ij E b<'!>?X:^:0^S;^s3ag 2 U^ik 

[ 0 10 9] c<D^'y(.a^x. i^t^mmuLm^mmm 

t?^C l<D^^SSVc^i^Ebt4±inc-> ct-^o 

r-. :p>r>-*rc\ <D^.'}mt}is:j^^ 2 ^c^m^ nrdit 
[0 1101 ^fc. iJ}mity^^'-:^'^nTorc^kicitt. m 

>1^C 1 <!;5^^^:^!S:^S2i<:^si^$n'2>1^<!;>ti'^C^ 

Sir>, ^-'^j^UliDm^'yJltmtLfJil-iDX'. te^i 
OX''< y r 0 E b tCtSn^«i^*«£i^'r-2> C iiO^T'^ 

[0 1 1 1 1 UT. M'-^yEbi^^-r^-t^C 1 <t<^> 

mijmm^^mi-x^^m&^^m^t. 

[0 1121 -'^'^^-T^O Ebi^v-T'VI^C 1 tcom^i^ 
^^o:>m^tc it. 2 <?>JS^ ^ v outti. 

Vout=Vc+EbiJirO. ''<?^ -7 >J E bm^<3!>t8^itfc 
b^lCiAtti>mm^ ! b^f &<b. I hit. UTC> 
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( 8 ) IZV^TC ti>^V^ * * 

Ib=pBi/youx=Pm/ (Eb+VO 

Ii>/Ibb=Eb/ <Eb+Vc) = 
bt ttf^ L Xmj^^ ^ COX\ < ^ »J E b (DMM^m{t 10 

C 1 ^^'<-yr*} E bC[>ffi:bSJEf!r'^s$i+^^<o^;/3 
1 -^C'^^li]BS>^^:f:^i;:j: 'So ^fc. y -T V E b<^^ 
< . V J? 'J E b i^St^ c <h :<>sr'^ -So 

fc^T'tiiSl/TC^^o 

[0 1 1 9 ] ^ 1 5Ji. 1^6O;^ffl^^0cHPr^^i^^g 
5 1 (omr^n^t^ D + - h r-^ 0 . JL-:'.T^:? P 30 

2, ST63> • 

[0120] :X^^V. ^mm^52^tm^it^Ctic 

cto. :3>ri^^ciicm^'^^m?^. -»^-.'^i>Eb 40 

11825 2 J: 9. 2 >'7^>-tf-C I cr>Hl/}^*-'<!?-7 M 
CO 1 2 1 ] ^cC'fS. =z>f^">i7-c 1 oc:'^?:>^'i2'atci£ 

[0122] c<?>j:^tcuT, ^^m^<omeo>mm^ so 
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[0113] 
- - • <8> 

^ [0 114] Ibb=Pnv/Eb ■ ■ - <9) 
Sto C. ^ife I bi^jt 1 bt)t<Oitm ! i bU*. 
<D ( I 0 > 5^^<:<^:0 3^i?>^c<i:5:>^'C*'So 
[0115] 
1/ < 1+ <Vc/Eb> ) <1 

• • • { 1 0 > 

[0 123]S^'C C<^«P5S52i*. ^»<^^^l»Eb 

t. ^>T>^c\<K>tr^:yVtm-Luxi-^<ox\ 
■:^t^9'>^^^m. mv^i^^(K>m^x'^i>tc^K ytm 

^m^^^ct/i^-X'^^o 

[0124] -^§m<Dm7<DWM^mu:-?i.^x^ii 

[0125] ^^msse 2fc*; ;t^5n/c^;^?:=E>-r 
^.kt. mi ^^^vrch<o^m—xih^<Dx. m-n^^ 
[ 0 1 2 6 ] (a 1 7 i*. mKo^mmiciTr^m^^msi 

6 1 ©tti1^-&in-r'7 P - h 0 , V^lT^:? p - 

[0 1 2 7 ] ^i®5f>r'*g^{k:7P--:?!>^|l8^S$n 
^ i7.T^^'ST7 I) ^ mvi^itv u^X'lt, ST. 

OEb. ^fe^5S6 2> ^JiCJ^iaV'-r^l^C l:?!>^m^$n 
[0 1 28] *:?:<.*t?. ymm^6 2^^(t^it^ctu: 

^IVc05.'<^?7^«jE b«>iii:^«EtC3ir-S<»; <A7^-;^ 

:/ST7 4r'YES> , 5fe^§S6 2t<:J:-S^«m* 
f^jfcl., *-^fMl<3[>lillig?)f1^'S:g^«J0 {y^y^-^zfST 
75) . iiSSIlfg7P-e<:A^ (Af^'^:7ST7 6> o 
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7ST77) • 

[0 129] c©j:5Jcur, '^mi<rjmi<j>'m^M 
[0 13 0 ] ^(C'fi^m. ^-'^M im^^icit. lo 

[0132] ti^±Motc^m^m:<:kt. ^m^^W^M. 
[0133] -4=#fe^(X:'^i(S^g?:Sil^(?>|^fffiit^Jl 

[^e<^BH^^^^] 

[IBS ] in 1 ic^^otcmij^m:^<mw^^f^^^rm 

[(17] -4s:#fe^C!:'^3O|^ffgfi^9S^C0l^;^^i®^.g(^^^^ 

[119] ^3C'^fefe^^5«<z>. Sf^«?«{<:i?^>^^^iaiiga>1S 
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24 

[d I 0 ] -45:-^^(^^4cj:'*fei^!lu:tfc^^i(S[^g<^1i 

[011] n4(o^^^^tc^.i>ns^^^Q>tm^^r 

[H 1 2 ] M5CC'.^*fefi^«5t<:i5j^^@^^g(7>SiFf^?::i^'r 
[H 1 3 ] ^^S^S<^ii\^iC#^'r'5^i. :a>r^ 

[H 1 4 ] -<P^5^a:>^6c[:'^*6«Jtg^<:iSc^^i®^g<^ia 

[HI 6 ] -^^m(onioj^Mrmc%i>mm^m(m 
[n 1 7 ] ^7 <o^mmc%^mBim^oMn^7f<t 

[la 1 a 1 I OlJiSJ, 2 0 KW<?>li|^^, ISiVl 0«? 

fei. 2 0 K'if<oinm<K>^'^^--o>mt^7htm^^x'^ 

[112 1 ] mA<oni^^^^Mc^^mm^^<f>^>^'? 
[112 2 ] ^^^ic^vf h^^m^<K>m^^^^mwmx 
1 , 11,21.31.41.51.81 mm^m^ 

2 ^ti^^:^ 

3 «S-b>"y- 

4 miai^s 

Ml 

SWl X-Ys^^ 

SW2 X^-;>^ 

OK Q2 h^>i>A:J? 
Dl, D2 ^?''<:t-K 
C2 SJBES^ikJl3>5^>1^ 
LI *s--i^=i^.»l. 

5 IsiiK-b>1^ 

6 S?jfe-fe>1f 
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